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What is claimed is: 

1. A method for identifying compounds that regulate body weight by 
preferentially regulating peripheral pathways of energy homeostasis, comprising: 

a. contacting a putative regulatory compound with a cell which expresses 
a melanocortin receptor selected from the group consisting of melanocortin 2- 
receptor (MC2-R) and melanocortin 5-receptor (MC5-R); 

b. detecting whether the putative regulatory compound increases said 
melanocortin receptor activity; 

c. contacting said putative regulatory compound with a cell which 
expresses a melanocortin 4-receptor (MC4-R); and, 

d . detecting whether the putative regulatory compound increases MC4-R 

activity; 

wherein putative regulatory compounds that induce greater MC2-R activity or MC5- 
R activity as compared to MC4-R activity are identified as compounds that regulate body 
weight by preferentially regulating peripheral pathways of energy homeostasis. 

2. The method of Claiprfi^ wherein said melanocortin receptor of (a) and (b) is 
MC2-R. 

3 . The method of Clairp^v^ierein said step (b) of detecting is selected from the 
group consisting of measurement of melanocortin receptor transcription, measurement of 
melanocortin receptor translation, measurement of phosphorylation of melanocortin receptor, 
measurement of melanocortin receptor ligand binding activity, measurement of G protein 
activation, and measurement of melanocprfin receptor translocation within a cell. 

4. The method of Claijn 1, wherein said cell of step (a) is an adipocyte, and 
wherein said step (b) of detecting is selected from the group consisting of measurement of 
melanocortin receptor transcription, measurement of melanocortin receptor translation, 
measurement of phosphorylation of melanocortin receptor, measurement of G protein 
activation, measurement of melanocortin receptor ligand binding activity, measurement of 
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melanocortin receptor translocation within a cell, measurement of lipo lysis by said cell and 
measurement of free fatty acid uptake by said cell. 

5 . The method of ClajtffTf wherein said step (d) of detecting is selected from the 
group consisting of measurement of MC4-R transcription, measurement of MC4-R 
translation, measurement of phosphorylation of MC4-R, measurement of MC4-R ligand 
binding activity, and measurement of MC4-R translocation within a cell. 
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A method for identifying compounds that increase body weight by regulating 
peripheral pathways of energy homeostasis, comprising: 

a. ^mitacting a cell which expresses a melanocortin receptor selected 
from the group consistiqg of melanocortin 2-receptor (MC2-R) and melanocortin 5- 
receptor (MC5-R) with a P©^4C compound which binds to and activates said 
melanocortin receptor in the presfenQe an<|\ absence of a putative regulatory 
compound; 

b. detecting whether said putative regttl^tory compound inhibits said 
melanocortin receptor activity; 

wherein putative regulatory compounds that inhibit said melanbcQrtin receptor 
activity are identified as compounds that increase body weight by regulating peripheral 
pathways of energy homeostasis. 
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7. The method of Claim 6, wherein said melanocortin receptor is MC2-R. 

8. The method of Claim 6, wherein said POMC compound is a melanocortin 
compound. 

9. The meth^j I i£€laim 6, wherein said POMC compound is selected from the 
group consisting of oc-MSH, $-MSH and y-MSH. 
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HsO. A method for identifying compounds that regulate body weight by regulating 
peripheral pathways of energy homeostasis, comprising: 

contacting a putative regulatory compound with a cell which expresses 
a melanocortirNreceptor selected from the group consisting of melanocortin 2- 
receptor (MC2-R) ahd melanocortin 5-receptor (MC5-R); 

b. detectingN^hether the putative regulatory compound binds to said 
melanocortin receptor; 

c. administering compbwids which bind to said melanocortin receptor 
to a non-human test animal and detectingSvhether the putative regulatory compound 
regulates the body weight of said test animalpv 

wherein putative regulatory compounds that interabtswith the melanocortin receptor 
and that regulate the body weight of the test animal are identified as compounds which 
regulate body weight by regulating peripheral pathways of energy hbmeostasis. 

1 1 . The method of Claim 10, wherein said melanocortin receptqr is MC2-R. 

12. The method of Claim 10, wherein said test animal is a geneticaHy modified 
non-human animal comprising a genetic modification within two alleles of its PombA&cus, 
wherein said genetic modification results in an absence of proopiomelanocortin (Pomfc^ 
peptide action in said animal. 
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fSv A method for identifying compounds that increase body weight by regulating 
peripheral paufcrays of energy homeostasis, comprising: 

a. contesting a cell which expresses a melanocortin receptor selected from the 
group consisting of melanb^ortin 2-receptor (MC2-R) and melanocortin 5-receptor (MC5-R) 
with a POMC compound wmbh binds to and activates said melanocortin receptor in the 
presence and absence of a putative regulatory compound; 

b. detecting whethersajd POMCC compound binds to said melanocortin 
receptor; ^\t\ 

c. administering compounds whteh bind to said melanocortin receptor 
to a non-human test animal and detecting whether th^putative regulatory compound 
regulates the body weight of said test animal; 

wherein putative regulatory compounds that bind to the melahqcortin receptor and 
that regulate the body weight of the test animal are identified as compound^which increase 
body weight by regulating peripheral pathways of energy homeostasis. \w 

14. The method of Claim 13, wherein said melanocortin receptor is MCi^ 
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15. A method for identifying compounds that regulate body weight by regulating 
peripheral pathways of energy homeostasis, comprising: 

a. contacting a putative regulatory compound with a cell or cell lysate 
containing a reporter gene operatively associated with a regulatory element of a 
melanocortin receptor selected from the group consisting of melanocortin 2-receptor 
(MC2-R) and melanocortin 5-receptor (MC5-R); 

b. detecting expression of the reporter gene product; 

c. contacting a putative regulatory compound with a cell or cell lysate 
containing a reporter gene operatively associated with a regulatory element of a 
melanocortin 4-receptor (MC4-R); and, 

d. detecting expression of the reporter gene product; 

wherein putative regulatory compounds that increase expression of the reporter gene 
product of (b) as compared to the reporter gene product of (d) are identified as compounds 
that regulate body weight by preferentially regulating peripheral pathways of energy 
homeostasis. 

16. The method of Claim 15, wherein said melanocortin receptor is MC2-R. 
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1 7. A methodvfor identifying compounds that regulate body weight by regulating 
peripheral pathways of energy homeostasis, comprising: 

a. contacting a putative regulatory compound with a cell or cell lysate 
containing transcripts of a melanocortin receptor selected from the group consisting 
of melanocortin 2-reteptor (MC2-R) and melanocortin 5-receptor (MC5-R); and, 

b. detecting translational inhibition of the melanocortin receptor 
transcript; 
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18. The method of Claim 1 7, wherein said melanocortin receptor is MC2-R. 
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A method for identifying compounds that regulate peripheral pathways of 
energy homeostasiS^CQmprising: 

(a) contacting^fo^tative regulatory compound with an isolated adipocyte; 
and, ^^\JA 

(b) detecting putative regulatory ccJ*npQunds that bind to a melanocortin 
repector on said adipocyte, wherein putative regulatory compouM&ihat bind to melanocortin 
receptors on said adipocytes are identified as compounds that regulat^bo^ weight by 
regulating peripheral pathways of energy homeostasis.. 

20. The method of Claim 19, wherein said step of detecting further comprises 
detecting putative regulatory compounds which produce a result selected from the group 
consisting of stimulation of lipolysis in said adipocytes and inhibition of the uptake of fatty 
acids by said adipocytes, wherein putative regulatory compounds that bind to melanocortin 
receptors on said adipocytes and that produce said result are identified as compounds that 
regulate body weight by regulating peripheral pathways of energy homeostasis. 

2 1 . The method of Oaim 1 9, wherein said melanocortin receptor is MC2-R. 
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